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© A motorized actuator apparatus and a base board for use therein. 



© The present invention is a motorized actuator 
apparatus (10). In the apparatus, a rotational force of 
the motor (60) is transmitted to an output shaft (46) 
by a plurality of gears (32,34,36,38,42,48) connected 
with a rotary shaft (64) of the motor while reducing 
the rotational speed. A rotational position detecting 
element (74) is coupled to the output shaft to detect 
rotational position of the output shaft. A base board 
(14) integratedly includes a gear supporting section 
(18) supporting at least one of the plurality of gears, 
a motor power supply terminal section (20) con- 
nected to the motor for supplying electricity thereto, 
a detecting element terminal section (22) connected 
to the rotational position detecting device, and a 
connector section (24) electrically connected to the 
motor power supply terminal section and the detect- 
ing device terminal section via respective predeter- 
mined circuits and electrically connected with the 
outside of the base board (14). The apparatus further 
includes a case member (80) for accommodating the 
motor, the plurality of gears, the rotational position 
detecting device and the base board. 



FIG. 1 
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BACKGROUND OF THE INVENTION 

Field of the invention 

The present invention relates to a base board 
for use in a speed reducer or the like which drives 
an output shaft by reducing rotational speed of a 
motor with a plurality of gears. The present inven- 
tion is also related to an actuator having a motor 
that rotates an air flow adjusting damper or the like 
for automobile air conditioners. 

Description of the Related Art 

In a typical air flow adjusting damper for air 
conditioners for automobiles a motorized actuator 
apparatus is used in order to operate the damper. 

An actuator apparatus of this kind is provided 
with a motor arranged in a housing case. In the 
housing case, an output shaft is rotatably sup- 
ported in link with an air flow adjusting damper by 
means of an arm. In addition a plurality of gears 
are assembled so as to connect a rotary shaft of 
the motor and the output shaft of the apparatus. 
Further, the housing case includes a built-in elec- 
tric circuit section to be referred to as a "switch 
unit." 

As shown in Figs.16 and 17, a switch unit 110 
is composed of a block-shaped insulator 112 made 
of a resin having a metallic plate 114 heat-caulked 
thereto. Plate 114 is provided with brushes 116, 
which extend upward from the upper surface of 
insulator 112 in a state where plate 114 is fixed to 
insulator 112. A motor (not shown) is connected to 
a power supply terminal section 118 of insulator 
112 after plate 114 is fixed thereto. Further, a 
plurality of connect pins 122 are press-fit into plate 
114 in a connector section 120 of insulator 112 
after plate 114 is fixed to insulator 112, and the 
fixed connect pins are exposed outside connector 
section 120. The thus arranged switch unit 110 is 
accommodated in a housing case 124 which is 
covered by a cover 126. 

In the actuator apparatus, brushes 116 and 
power supply terminal section 118 are electrically 
connected via plate 114 to connect pins 122, which 
in turn are connected to an outside control device. 
In this arrangement, the motor is supplied with 
electricity via power supply terminal section 118 
while brushes 116 detect a rotational position of an 
output shaft, so that the motor is rotated under the 
control of the control device. The rotational force is 
transmitted through a plurality of gears so that the 
rotational speed is retarded, which in turn rotates 
the output shaft to a predetermined position. Thus, 
the air flow adjusting damper may be moved to a 
predetermined rotational position. 



Meanwhile, the conventional motorized actuator 
apparatus, as stated above, includes switch unit 
110, namely, of insulator 112, plate 114 and a 
plurality of connect pins 122, in addition to the 

5 motor and plural gears. As the apparatus includes 
many parts to be assembled, assembling perfor- 
mance is poor, which results in increased costs. 
Further, the plural gears must be assembled in- 
dependently of switch unit 110. It is also necessary 

w to provide a switch pattern on one of these plural 
gears as well as provide, on a base 1 1 1 of switch 
unit 110, a plurality of brushes 116 that are in 
sliding contact with the aforementioned switch pat- 
tern. Accordingly, the attachment and positioning of 

75 parts are restricted, and thus working performance 
in assembling is further lowered in this respect. 

Moreover, the aforementioned brushes 116 for 
detecting the rotational position of the motor are 
fixed to insulator 112, therefore, the pattern for 

20 controlling the rotational position of the motor is 
uniquely limited. In other words, the pattern of the 
brushes cannot be modified. For example, a dif- 
ferent pattern can be used. 

25 SUMMARY OF THE INVENTION 

In view of the above, it is an object of the 
present invention to provide an actuator apparatus 
using a motor and a base board wherein the num- 
30 ber of parts can be markedly reduced to thereby 
achieve reduction of cost and excellent assembling 
performance as well as being able to form mufti 
parts into a unit, and widen the application of the 
apparatus. 

35 A first aspect of the present invention resides 

in that a base board comprises a gear supporting 
section supporting at least one of a plurality of 
gears that are coupled to a rotary shaft of a motor 
so as to transmit a rotational force of the motor to 
40 an output shaft while reducing the rotational speed, 
a motor power supply terminal section connected 
to the motor for supplying electricity to the motor, 
an element terminal section connected to an ele- 
ment used for controlling the motor, and a connec- 
45 tor section electrically connected to the motor pow- 
er supply terminal section and the element terminal 
section via respective predetermined circuits, and 
electrically connected with the outside of the base 
board. In the apparatus the gear supporting see- 
so tion, the motor power supply terminal section, the 
element terminal section and the connector section 
are integrally provided. 

A second aspect of the present invention is 
characterized in that the element connected to the 
55 element terminal section is a rotational position 
detecting element by the rotational position detect- 
ing element being connected to the element termi- 
nal section, the rotational position detecting ele- 
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ment is connected mechanically to the output shaft 
so as to be able to detect a rotational position of 
the output shaft. 

A third aspect of the present invention lies in 
that a motorized actuator apparatus comprises a 5 
motor, a plurality of gears coupled to a rotary shaft 
of the motor for transmitting a rotational force of 
the motor to an output shaft while reducing the 
rotational speed, a rotational position detecting ele- 
ment connected to the output shaft for detecting m 
rotational position of the output shaft, a base board 
having a gear supporting section supporting at 
least one of the plurality of gears, a motor power 
supply terminal section connected to the motor for 
supplying electricity to the motor, a detecting ele- 75 
ment terminal section connected to the rotational 
position detecting element, and a connector section 
electrically connected to the motor power supply 
terminal section and the detecting element terminal 
section via respective predetermined circuits and 20 
electrically connected with the outside of the base 
board. In the apparatus the gear supporting sec- 
tion, the motor power supply terminal section, the 
detecting element terminal section and the connec- 
tor section are integrally provided. The motorized 25 
actuator apparatus further includes a case member 
for accommodating the motor, the plurality of 
gears, the rotational position detecting element and 
the base board. 

In accordance with the first aspect of the inven- 30 
tion having a structure described above, at least 
one of the plural gears as well as the motor and 
the element are integrally assembled onto the base 
board. Connect pins provided in the connector sec- 
tion are connected with a connector of an external 35 
control device. 

Here, since each section is integrally provided 
onto the base board, the number of parts can be 
greatly reduced when compared with that in the 
prior art. As a result, cost can be lowered. In ao 
addition, since positions of attachment for all the 
parts on the base board are defined, resulting in 
improvement of work performance during assem- 
bling. In addition, by previously assembling of one 
of the plural gears to the gear supporting section a 45 
unit can be formed. Further, a different motor, or a 
different element can be applied to the base board, 
so that the application of the base board can be 
widened. 

In accordance with the second aspect of the 50 
invention, the rotational position detecting device is 
connected to the element terminal section and 
coupled mechanically to the output shaft. In other 
words, only the assembling of the rotational posi- 
tion detecting device allows the coupling with the 55 
output shaft, so that the replacement performance 
of the rotational position detecting device can be 
improved, and the application can be widened. 



In accordance with the third aspect of the in- 
vention, at least one of the plurai gears is assem- 
bled in and supported by the gear supporting sec- 
tion of the base board with sections integrated. The 
motor is connected to the motor power supply 
terminal section in the base board so as to be 
supplied with electricity. The rotational position de- 
tecting device is connected to the detecting device 
terminal section in the base board and coupled to 
the output shaft. The connector section is con- 
nected to a connector of an external control device. 

With this arrangement, the rotational force of 
the motor is transmitted to the output shaft while 
reducing the rotational speed. The rotational posi- 
tion of the output shaft is detected to control the 
motor. 

Here, since sections are integrally provided 
onto the base board, the number of parts can be 
greatly reduced when compared with that in the 
prior art. As a result, cost can be lowered and work 
performance during assembling can be improved. 
In addition, by assembling of one of the plural 
gears to the gear supporting section a unit can be 
formed. Further, by only replacing a motor or a 
rotational position detecting device the apparatus 
can be adapted to other dampers or the like that 
have different modes. Accordingly, the range of the 
application can be widened. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a perspective exploded view of a motor- 
ized actuator apparatus in accordance with a 
first embodiment of the invention; 
Fig.2 is a plan view showing an inside structure 
of a motorized actuator apparatus in accordance 
with a first embodiment of the invention; 
Fig.3 is a vertical section view showing a motor- 
ized actuator apparatus in accordance with a 
first embodiment of the invention shown in Fig.2, 
taken along line 3-3; 

Fig.4 is a plan view showing a base board for 
use in a motorized actuator apparatus in accor- 
dance with a first embodiment of the invention; 
Fig.5 is a front view showing a base board for 
use in a motorized actuator apparatus in accor- 
dance with a first embodiment of the invention; 
Fig.6 is a rear view of a base board for use in a 
motorized actuator apparatus in accordance with 
a first embodiment of the invention; 
Fig.7 is a right side view of a base board for use 
in a motorized actuator apparatus in accordance 
with a first embodiment of the invention; 
Fig.8 is a left side view of a base board for use 
in a motorized actuator apparatus in accordance 
with a first embodiment of the invention; 
Fig.9 is a bottom view of a base board for use in 
a motorized actuator apparatus in accordance 
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with a first embodiment of the invention; 
Fig. 10 is a plan view showing an inside structure 
of a motorized actuator apparatus in accordance 
with a second embodiment of the invention; 
Fig.1 1 is a vertical section view showing a mo- 
torized actuator apparatus in accordance with a 
second embodiment of the invention shown in 
Fig.1 0, taken along line 11-11; 
Fig.12 is a perspective exploded view of a mo- 
torized actuator apparatus in accordance with a 
third embodiment of the invention; 
Fig.13 is a perspective view of a base board 
used in a motorized actuator apparatus in accor- 
dance with a third embodiment of the invention; 
Fig.14 is a plan view showing an inside structure 
of a motorized actuator apparatus in accordance 
with a third embodiment of the invention; 
Fig. 15 is a vertical section view showing a mo- 
torized actuator apparatus in accordance with a 
third embodiment of the invention shown in 
Rg.2, taken along line 15-15; 
Fig.16 is a vertical section view showing a 
switch unit for use in a prior art motorized ac- 
tuator apparatus; and 

Fig.17 is an exploded sectional view showing 
parts of the switch unit of Fig.16. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Fig.1 is a perspective exploded view of a mo- 
torized actuator apparatus 10 in accordance with a 
first embodiment of the invention. Fig .2 is a plan 
view showing an inside structure of actuator ap- 
paratus 10, and Rg.3 is a vertical section of ac- 
tuator apparatus 10, taken along a line 3-3 shown 
in Fig.2. Figs.4 through 9 are six side views of a 
base board 14 according to the invention, for use in 
actuator apparatus 10. In the description of the 
embodiment of the invention, a vertical direction 
will be taken perpendicular to the drawing docu- 
ments of Figs.2, 10 and 14 with the front side and 
the rear side of the documents being up and down, 
respectively. Side directions will indicate directions 
perpendicular to the vertical direction. 

Actuator apparatus 10 includes a base board 
14 and supporting plate 16 disposed in a box- 
shaped housing case 12 with an opening in an 
upper portion. Base board 14 and supporting plate 
16 are fit into one another to form a box-like 
structure. 

Base board 14 integrally includes a gear sup- 
porting section 18, a power supply terminal section 
20, a terminal section 22 and a connector section 
24. 

Gear supporting section 18 has supporting 
shafts 26, 28 and 30, all of which are parallel to 
one another. Supporting shaft 26 is provided with 



gears 32 and 34. The gear 32 positioned above is 
composed of a large diameter gear portion 32A 
and a small diameter gear portion 32B. These gear 
portions are arranged coaxially to form one body 
5 structure. The gear 34 positioned below is sup- 
ported to rotate relative to the gear 32, and is 
composed of a large diameter gear portion 34A 
and a small diameter gear portion 34B. These gear 
portions are arranged coaxially to form one body 

w structure. 

On the other hand, supporting shaft 28 is as- 
sembled with gears 36 and 38. Gear 36 is com- 
posed of a large diameter gear portion 36A and a 
relatively longer, small-diameter gear portion 36B. 

75 These gear portions are arranged coaxially so as to 
form one body structure. Gear portion 36A of gear 
36 engages gear portion 32B of the gear 32 while 
gear portion 36B engages at its axially lower por- 
tion with gear portion 34A of the gear 34. 

20 Gear 38 positioned below is supported to rotate 

relative to the gear 36, and is composed of a large 
diameter gear portion 38A and a small diameter 
gear portion 38B. These gear portions are arranged 
coaxially and are integrated. As depicted in detail 

25 in Fig.1, a recessed portion 40 (see Rg.3) is pro- 
vided coaxially to gear portion 38A on a side there- 
of and adjacent to gear 36 so as to correspond to 
gear portion 36B of gear 36 (see Rg.3). Recessed 
portion 40 is designed to be larger in depth (or 

30 length in axial direction) than the thrust backlash 
between gears 36 and 38. Gears 36 and 38 are 
assembled such that gear portion 36A of gear 36 is 
inserted into the recessed portion 40. Accordingly, 
gears 36 and 38 are arranged in such a manner 

35 that gear portion 36A can not be drawn out of 
recessed portion 40 even in the presence of the 
thrust backlash between gears 36 and 38. Gear 
portion 38A of the gear 38 is engaged with gear 
portion 34B of the gear 34. 

40 Supporting shaft 30 is assembled with gear 42. 

Gear 42 is composed of a large diameter gear 
portion 42A and a relative longer, small-diameter 
gear portion 42B. These gear portions are arranged 
coaxially so as to form one body structure. Gear 

45 portion 42A of gear 42 engages gear portion 38B 
of the gear 38. 

A through-hole 44 is formed in a substantially 
central portion of base board 14 on the side where 
gear 42 is assembled to supporting shaft 30, to 

so rotatably support a shaft 46 which serves as an 
output shaft. The shaft 46 is inserted through the 
through-hole 44 such that an end of the shaft 46 
extends through housing case 12 and projects out- 
side of the motorized actuator apparatus 10. The 

55 shaft 46 is fixed to an unillustrated arm, which in 
turn is linked with an air flow adjusting damper or 
the like. At another end along the axial direction of 
shaft 46, a gear 48 is provided coaxially in an 
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integrating manner. The gear 48 engages gear 
portion 42B of the gear 42. 

Accordingly, all the gears described above, or 
gears 32, 34, 36, 38, 42 and 48 constitute a speed 
reduction mechanism with plural steps. The rota- 
tional force of gear 32 is transmitted through each 
gear to rotate shaft 46. In the vicinity of an end 
portion of base board 14, on a side of gear 48 in a 
state where shaft 46 is inserted through through- 
hole 44, there are a power supply terminal section 
20, a terminal section 22 and a connector section 
24 integratively provided. 

Power supply terminal section 20 is formed 
with a pair of terminal holes 50, each of which is 
arranged as shown in Fig.9 to be electrically con- 
nected to a respective connect pin 54. The terminal 
holes 50 correspond a pair of terminals 66 of a 
motor 60 to be described hereinafter. That is, ter- 
minals 66 are fit into terminal holes 50 to create 
electrical connection. Power supply terminal sec- 
tion 20 serves to supply electricity to motor 60. 

On the other hand, terminal section 22 is 
formed with a plurality of connect holes 52 (e.g., 
five holes in this embodiment). As indicated by a 
double-dot and dash line in Fig.5, a connect pin 54 
is arranged in each connect hole 52. Each connect 
pin 54, made of a thin conductive metal plate, is 
bent into a U-shape with one end thereof being 
disposed in correspondence with a respective con- 
nect hole 52. Returning to Fig.1, we see that con- 
nect holes 52 are provided to correspond with 
terminals 76 of a potentiometer 74 (to be referred 
to hereinafter). Terminals 76 are fit into connect 
holes 52 to create an electric connection. The other 
ends of connect pins 54 correspond to connector 
section 24. 

Connector section 24 is formed with the wall of 
an insertion hole 56, serving as an inner peripheral 
surface of the connector section 24. An unillustrat- 
ed joint connector is inserted into the insertion hole 
56. Connect pin 54 projects out vertically from a 
bottom portion 200 toward an opening 202 (or 
upward) inside insertion hole 56. Each of these 
connect pins 54 is electrically connected with the 
aforementioned power supply terminal section 20 
through a predetermined circuit. 

A supporting plate 16 is mutually fit into the 
base board 14 to which all sections described 
above are assembled, thereby covering all the sec- 
tions. 

Supporting plate 16 is formed with a motor 
holding portion 58 for accommodating a motor 60 
and is positioned over power supply terminal sec- 
tion 20 on the side of terminal section 22 and 
connector section 24. Motor 60 is held in so-called 
"floating support" by means of O-rings 62 that are 
disposed at both axial ends. A pair of terminals 66 
extend from an axial end of motor 60 (or the end 



portion opposite to a rotary shaft 64). The terminals 
66 are inserted into the aforementioned terminal 
holes 50 of power supply terminal section 20 so 
that the motor can be held and connected elec- 
5 trically. A worm gear 68 is securely fixed in a 
integrating manner to a tip portion of rotary shaft 
64 of motor 60. Accordingly, the rotational force of 
motor 60 is transmitted through the gears to rotate 
shaft 46. 

w An element holding portion 70 is formed inside 

supporting plate 16 on the side of motor holding 
portion 58 at a position facing the shaft 46 (and 
gear 48) on the upper face of supporting plate 16. 
Element holding portion 70 is provided with a 

15 through-hole 72 coaxially with shaft 46 (and gear 
48) and a potentiometer 74. Three terminals 76 
extend from potentiometer 74 and are inserted into 
the connect holes 52 of terminal section 22 so that 
the potentiometer 74 is held and connected elec- 

20 trically to connect pins 54. At this time, a rotary 
shaft 78 of potentiometer 74 (refer to Fig.3) passes 
through through-hole 72 to be coupled to gear 48 
(and shaft 46) in an integrating manner. Accord- 
ingly, rotary shaft 78 of potentiometer 74 rotates 

25 around as shaft 46 rotates, so that the rotational 
position (or angular position) of shaft 46 can be 
detected. 

A cover 80 is attached to housing case 12 to 
which all the aforementioned sections are assem- 

30 bled, in order to cover housing case 12. One end 
of cover 80 is formed with an opening 82 at a 
position corresponding to connector portion 24 
(and insertion hole 56) of base board 14 so as to 
expose connector portion 24 to the outside. 

35 Now, the operation of the embodiment will be 

described. 

In the thus arranged actuator apparatus 10, 
motor 60 is electrically connected via power supply 
terminal section 20 to the corresponding connect 

40 pins 54 whereas potentiometer 74 is electrically 
connected via terminal section 22 to the corre- 
sponding connect pins 54. Further, the unillustrated 
connector is inserted into insertion hole 56 of con- 
nector section 24 so that connect pins 54 are 

45 connected to an external control apparatus. With 
such connection, electric power is supplied to mo- 
tor 60 from power supply terminal section 20 to 
rotate motor 60. The rotational force of motor 60 is 
transmitted through worm gear 68, gears 32, 34, 

50 36. 38, 42 and 48 to shaft 46 so as to reduce 
rotational speed. As a result, shaft 46 is rotated to 
a predetermined position so as to activate the air 
flow adjusting damper or the like that is linked with 
shaft 46. 

55 When shaft 46 is rotated by the rotation of 

motor 60, the rotary shaft 78 of potentiometer 74 
that is integrally coupled to shaft 46 is rotated. 
Accordingly, the rotational position of shaft 46 can 
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be detected. Based on the detection of the rota- 
tional position of rotary shaft 46 the control device 
controls the motor 60 while it is rotating. 

In actuator apparatus 10, since the sections of 
base board 14, specifically, gear supporting section 
18, power supply terminal section 20, terminal sec- 
tion 22 and connector section 24 are integrally 
arranged, the number of parts can be greatly re- 
duced when compared to that in the prior art, 
thereby reducing cost. In addition, since the posi- 
tions of attachment for all the parts on base board 
14 are defined and assembling makes it possible to 
position those parts, improvement of work perfor- 
mance in assembling can be achieved. In addition, 
the aforementioned gears can be assembled in 
advance in gear supporting section 18, thereby 
making it possible to construct the gears as a gear 
unit. Accordingly, the application can be widened. 

Further, in actuator apparatus 10, potentiometer 
74 may be assembled in such a manner that 
terminals 76 are inserted into connect holes 52 of 
terminal section 22 disposed on base board 14 so 
as to be held while rotary shaft 78 is integrally 
coupled to gear 48 (and shaft 46). In other words, a 
single step of assembling may complete both elec- 
tric and mechanical connections. Therefore, work 
performance in assembling or replacing the poten- 
tiometer 74 can be improved. Moreover, only the 
replacement of potentiometer 74 enables the whole 
apparatus to be adapted to different kinds of dam- 
pers or the like. Therefore, the application range 
can be expanded. 

Next, a second embodiment of the invention 
will be described. In the following description, the 
basically same components as those in the first 
embodiment will be allotted with the same refer- 
ence numerals as used in the first embodiment. A 
description, therefore, will be omitted. 

Fig.10 is a plan view of a motorized actuator 
apparatus 90 in accordance with a second embodi- 
ment of the invention. Fig.11 is a vertical section 
view of actuator apparatus 90, taken along line 11- 
11 shown in Fig.10. 

In the actuator apparatus 90, a shaft 46 passes 
through a through-hole 44, and in this state, a 
connector section 94 is disposed integrally in the 
vicinity of the end portion of a base board 92 on 
the side of a gear 48. Connector section 94 is 
different from its counterpart of the first embodi- 
ment, and is provided with an insertion hole 96 that 
is horizontally opened from one end of base board 
96 toward the side direction. 

Each connect pin 98 is, in contrast with con- 
nect pin 54 of the first embodiment, bent at its 
middle portion at a substantially right angle and 
extends horizontally. The tip of connect pin 98 thus 
bent horizontally corresponds to the connector sec- 
tion 94. Connector pin 98 protrudes out from a 



bottom portion 204 in insertion hole 96, serving as 
an inner peripheral surface of the connector section 
94, to an opening portion 206 (or horizontally). 
The actuator apparatus 90 differs from the ac- 

5 tuator apparatus 10 of the first embodiment only in 
the formation of connector section 94 provided in 
base board 92, or more specifically, the opening 
direction of insertion hole 96, everything else is 
completely identical. Accordingly, since sections of 

io base board 92, more specifically, gear supporting 
section 18, power supply terminal section 20, ter- 
minal section 22 and connector section 94 are 
integrally arranged, the number of parts can be 
greatly reduced when compared to that in the prior 

75 art. Thus low cost and improvement in work perfor- 
mance in assembling can be realized. In addition, 
the aforementioned gears can be assembled in 
advance in gear supporting section 18, thereby 
making it possible to construct the gears as a gear 
20 unit. 

Further, potentiometer 74 can be easily re- 
placed, and only the replacement of the potentiom- 
eter 74 enables the whole apparatus to be applied 
to different kinds dampers or the like. The applica- 

25 tion range can therefore be expanded. 

Next, a description will be made of a motorized 
actuator apparatus 100 in accordance with a third 
embodiment of the invention. Fig.12 shows a per- 
spective exploded view of actuator apparatus 100 

30 in accordance with the embodiment. Fig.13 is a 
perspective view showing a base board 102 used 
in actuator apparatus 100 according to the third 
embodiment. Fig.14 is a perspective view showing 
an inside structure of actuator apparatus 100, and 

35 Fig. 15 is a vertical section view of actuator appara- 
tus 100, taken along a line 15-15 shown in Fig.14. 

Actuator apparatus 100 includes a base board 
102 disposed in a box-shaped housing case 12 
having an opening in the upper side. Base board 

40 102, like the base board 14 of actuator apparatus 
10 according to the above-described first embodi- 
ment, has a gear supporting section 104, a power 
supply terminal section 106, a terminal section 108 
and a connector section 110 integrally provided 

45 thereon. The base board further includes a motor 
holding portion 112 and element holding portion 
114 which are integrally provided. 

More specifically, gear supporting section 104 
of base board 102 extends outward so as to op- 

50 pose the bottom wall of housing case 12. Between 
the gear supporting section 104 and the bottom 
wall of housing case 12 there are assembled a 
gear 42, a gear 48 (and a shaft 46) in the same 
manner as in the above first embodiment. Here, 

55 gear 42 is integrally formed by gear portions 42A 
and 42B and a shaft portion, so that a supporting 
shaft 30 is omitted. On the other hand, gears 32, 
34 and a supporting shaft 26, and gears 36, 38 and 
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a supporting shaft 28 are assembled in the side of 
gear supporting section 104 between the bottom 
wall of housing case 12 and a cover 80. 

In the vicinity of the end portion of base board 
102 on the side of gear supporting section 104, a 
power supply terminal section 106, a terminal sec- 
tion 108 and a connector section 110 are integrally 
provided. 

Power supply terminal section 106 has a pair 
of terminal grooves 116 formed therein. The pair of 
terminal grooves 116 corresponds to a pair of 
terminals 67 provided on a motor 60 which is 
similar to that of the first embodiment and is ac- 
commodated in a motor holding portion 112 (to be 
referred to later). That is, terminals 67 are fit into 
the grooves to create electric connection. Terminal 
108 is formed with a plurality of connect holes 118 
(e.g., three connect holes in this embodiment). 
These connect holes 1 1 8 also correspond to termi- 
nals 76 of a potentiometer 74 as in the first em- 
bodiment. Terminals 76 are fit into the correspond- 
ing connect holes to create electric connection. 
Connector section 110 is formed with an insertion 
hole 208, serving as an inner peripheral surface of 
the connector section 110. An unillustrated joint 
connector is inserted into the insertion hole 208, 
and connect pins 54 are projected out from a 
bottom 210 inside insertion port 208 toward an 
opening portion 212. 

A motor supporting portion 112 is formed, like 
the motor supporting portion 58 of supporting plate 
16 in the first embodiment, in a position corre- 
sponding to power supply terminal section 106 on 
the side of gear supporting section 104, terminal 
section 108 and connector section 110. A motor 60 
is accommodated in the motor supporting portion 
112 while terminals 67 are inserted into terminal 
groove 116 of power supply terminal section 106 
so that the motor is held and connected elec- 
trically. 

An element holding portion 114, like element 
holding portion 70 provided in supporting plate 16 
in the first embodiment, is formed on the upper 
surface of gear supporting section 104 on the side 
of motor holding portion 112, at a position facing 
the shaft 46 (and gear 48). Element holding portion 
114 is provided with a through-hole 120 coaxially 
with shaft 46 (and gear 48) and a potentiometer 74. 

As has been described, motor supporting por- 
tion 112 and element holding portion 114, respec- 
tively corresponding to motor holding portion 58 of 
supporting plate 16 and elemental device holding 
portion 70 in the first embodiment, are integrally 
both provided on base board 102 of actuator ap- 
paratus 100. Therefore, in actuator apparatus 100,. 
the part that corresponds to supporting plate 16 is 
eliminated while the other function being reserved. 



Accordingly, in actuator apparatus 100, the 
number of parts can be reduced still more when 
compared to that in the prior art, so as to realize 
low cost and improve the work performance in 

5 assembling. Further, potentiometer 74 can be re- 
placed easily, so that only the replacement of po- 
tentiometer 74 enables the whole apparatus to be 
applied to different kinds of dampers or the like. 
Therefore, the application range can be expanded. 

w In this actuator apparatus 100, a connector 

section 110 can be constructed such as to be 
opened horizontally on one side end of base board 
102 as in the second embodiment. 

is Claims 

1. A base board comprising: 

a gear supporting section supporting at 
least one of plural gears that are coupled to a 
20 rotary shaft of a motor so as to transmit a 

rotational force of said motor to an output shaft 
while reducing the rotational speed; 

a motor power supply terminal section 
connected to said motor for supplying elec- 
25 tricity to said motor; 

an element terminal section connected to 
an element used for controlling said motor; and 
a connector section electrically connected 
to said motor power supply terminal section 
30 and said element terminal section via respec- 

tive predetermined circuits, and electrically 
connected with the outside of said base board, 
wherein said gear supporting section, said 
motor power supply terminal section, said ele- 
35 ment terminal section and said connector sec- 

tion are integrally provided. 

2. A base board according to claim 1 f wherein 
said element connected to said element termi- 

40 nal section is a rotational position detecting 

element, said rotational position detecting ele- 
ment is connected to said element terminal 
section, and said rotational position detecting 
element is connected mechanically to said out- 

45 put shaft so as to be able to detect a rotational 

position of said output shaft. 

3. A base board according to claim 1, wherein 
said gear supporting section is provided with at 

so least one supporting shaft in correspondence 

with the number of said plurality of gears. 

4. A base board according to claim 1, wherein 
said motor power supply terminal section is 

55 ■ connected to a motor in such a manner that a 
plurality of terminals provided for said motor 
are inserted into said motor power supply ter- 
minal section by moving said motor so as to 
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substantially parallel to axes of said terminals. 

5. A base board according to claim 1, wherein 
said motor power supply terminal section is 
connected to a motor in such a manner that a 
plurality of terminals provided for said motor 
are inserted into said motor power supply ter- 
minal section by moving said motor in a sub- 
stantially perpendicular direction to axial direc- 
tion of said terminals. 

6. A base board according to claim 1, wherein 
said connector section comprises a bottom 
portion which is provided with at an inner pe- 
ripheral surface of said connector section and 
comprises an opening portion, and a direction 
from said bottom portion to said opening por- 
tion is substantially parallel to an axis of said 
output shaft of said motor. 

7. A base board according to claim 1, wherein 
said connector section comprises a bottom 
portion which is provided at an inner peripheral 
surface of said connector section and com- 
prises an opening portion, and a direction from 
said bottom portion to said opening portion is 
substantially perpendicular to an axis of said 
output shaft of said motor. 

a A base board according to claim 1, further 
comprising: 

an element holding section for holding said 
element, wherein said element holding section 
has a through-hole for allowing said output 
shaft to couple with an element rotation axis 
provided for said element. 

9. A base board according to claim 1, further 
comprising: 

a motor holding portion for holding said 
motor. 

10. A motorized actuator apparatus comprising: 

a motor; 

a plurality of gears coupled to a rotary 
shaft of said motor for transmitting a rotational 
force of said motor to an output shaft while 
reducing the rotational speed; 

a rotational position detecting element con- 
nected to said output shaft for detecting rota- 
tional position of said output shaft; 

a base board having a gear supporting 
section supporting at least one of said plurality 
of gears, a motor power supply terminal sec- 
tion connected to said motor for supplying 
electricity to said motor, a detecting element 
terminal section connected to said rotational 
position detecting element, and a connector 



section electrically connected to said motor 
power supply terminal section and said detect- 
ing element terminal section via respective 
predetermined circuits and electrically con- 

5 nected with the outside of said base board, 

wherein said gear supporting section, said mo- 
tor power supply terminal section, said detect- 
ing element terminal section and said connec- 
tor section are integrally provided; and 

10 a case member for accommodating said 

motor, said plurality of gears, said rotational 
position detecting element and said base 
board. 

15 11. An actuator apparatus according to claim 10, 
wherein said gear supporting section is pro- 
vided with at least one supporting shaft in 
correspondence with the number of said plural- 
ity of gears. 

20 

12. An actuator apparatus according to claim 10, 
wherein said connector section of said base 
board is exposed to outside of said case mem- 
ber. 

25 

13. An actuator apparatus according to claim 10, 
wherein said case member supports at least 
one of said plurality of gears other than said at 
least one gear that is supported by said gear 

30 supporting section of said board. 

14. An actuator apparatus according to claim 10, 
wherein said base board further comprises a 
motor holding portion for holding said motor 

35 and a detecting element holding section for 

holding said rotational position detecting ele- 
ment, said detecting device holding section 
having a through-hole for connecting said out- 
put shaft with a detecting element rotational 

40 axis provided for said rotational position de- 

tecting element. 

15. An actuator apparatus according to claim 1, 
further comprising a box-like member provided 

45 separately from said base board, wherein said 

box-like member comprises a motor holding 
portion for holding said motor and a detecting 
element holding portion for holding said rota- 
tional position detecting element, said detect- 
so ing element holding portion having a through- 
hole for allowing said output shaft to connect 
with a detecting element rotational axis pro- 
vided for said rotational position detecting ele- 
ment. 

55 

16. An actuator apparatus according to claim 15, 
wherein said box-like member supports at least 
one of said plurality of gears in cooperation 
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with said base board. 
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